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2002:107538 CAPLUS 
136:149862 

Modified human carcinoembryonic antigen CAP-1 peptides 

and their use in cancer vaccines 

Berinstein, Neil; Tartaglia, James; Tine, John A.; 

Panicali, Dennis L.; Gritz, Linda,* Schlom, Jeffrey 

Aventis Pasteur Limited, Can.; Therion Biologies; 

National Cancer Institute 

PCT Int. Appl. , 69 pp. 
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US 2000-222043P P 20000731 
The invention discloses immunogenic CEA {carcinoembryonic antigen) agonist 
polypeptides/proteins comprising a modified epitope contg. the amino acid 
sequence YLSGADLNL, nucleic acids coding therefor, vectors 
and/or cells comprising said nucleic acids, and mixts. and/or compns. 
thereof. Methods for eliciting or inducing CEA-specific immune responses 
utilizing the aforementioned agents are also disclosed. Use of the 
modified CEA CAP-1 polypeptide and the nucleic acid sequence encoding it 
in the treatment of gastrointestinal, breast, pancreatic, ovarian, lung or 
prostate cancer is provided. Methods for generation of viral vectors 
encoding the said sequence are provided. These include poxviruses, 
adenoviruses and alphavirus components . 
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L3 ANSWER 2 OF 3 MEDLINE DUPLICATE 1 

ACCESSION NUMBER: 2000175473 MEDLINE 
DOCUMENT NUMBER: 20175479 PubMed ID: 10709104 

TITLE: Agonist peptide from a cytotoxic t- lymphocyte epitope of 

human carcinoembryonic antigen stimulates production of 
tel-type cytokines and increases tyrosine phosphorylation 
more efficiently than cognate peptide . 
Salazar E; Zaremba S; Arlen P M; Tsang K Y ; Schlom J 
Laboratory of Tumor Immunology and Biology, National Cancer 
Institute, National Institutes of Health, Bethesda, MD 
20892-1750, USA . 

INTERNATIONAL JOURNAL OF CANCER, (2000 Mar 15) 85 (6) 
829-38 . 

Journal code: GQU; 0042124. ISSN: 0020-7136. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200003 

Entered STN: 20000330 
Last Updated on STN: 20000330 
Entered Medline: 20000323 
The identification of an agonist peptide (YLSGADLNL, designated 
CAP1-6D) to an immunodominant cytotoxic T- lymphocyte (CTL) epitope 
(designated CAP1) of human carcinoembryonic antigen (CEA) has previously 
been reported. The agonist peptide harbors a single amino acid 
substitution at a non-MHC anchor residue and is proposed to exert its 
effects at the level of the T-cell receptor (TCR) . The type and magnitude 
of cytokines produced by CAPl-reactive CTL upon stimulation with the 
agonist peptide, CAP1-6D, were compared to those obtained upon stimulation 
with the cognate CAP1 peptide. In addition, early events in the TCR 
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PUB. COUNTRY: 

LANGUAGE : 
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ENTRY MONTH: 
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signaling pathway were examined for differences in tyrosine 
phosphorylation. Upon stimulation with the agonist peptide CAP1-6D, 
several different CEA-specific CTL lines exhibited a marked shift in the 
peptide dose response, which resulted in as much as a 1,000 -fold increase 
in the levels of GM-CSF and gamma-IFN produced as compared with the use of 
the CAP1 peptide. However, levels of IL-4 and IL-10, which are associated 
with anti-inflammatory effects, were very low or non-existent. The 
cytokine profile of CAP1- and CAPl-6D-specif ic CTL is consistent with a 
Tcl-type CTL. Consistent with these findings, CEA-specific CTL showed 
increased tyrosine phosphorylation of TCR signaling proteins ZAP-70 and 
TCR zeta chains in response to both peptides. However, when CAP1-6D was 
compared with the wild-type peptide, the increase in ZAP-70 
phosphorylation was greater than the increase in zeta phosphorylation. CTL 
generated with the CAP1-6D agonist were shown capable of lysis of human 
carcinoma cells expressing native CEA. The ability to upregulate the 
production of GM-CSF, gamma-IFN, TNFalpha and IL-2 with the agonist 
peptide, as compared with CAP1, may help in initiating or sustaining 
anti-tumor immune responses and thus potentially prove to be useful in the 
treatment of CEA-positive tumors. 
Copyright 2000 Wiley-Liss, inc. 

L3 ANSWER 3 OF 3 MEDLINE DUPLICATE 2 

ACCESSION NUMBER ; 1998021980 MEDLINE 
DOCUMENT NUMBER: 98021980 PubMed ID: 9377571 

TITLE: Identification of an enhancer agonist cytotoxic T 

lymphocyte peptide from human carcinoembryonic antigen. 
AUTHOR: Zaremba S; Barzaga E ; Zhu M; Soares N,- Tsang K Y; Schlom J 

CORPORATE SOURCE: Laboratory of Tumor immunology and Biology, Division of 

Basic Sciences, National Cancer Institute, Bethesda, 

Maryland 20892-1750, USA. 
SOURCE: CANCER RESEARCH, (1997 Oct 15) 57 (20) 4570-7. 

Journal code: CNF; 2984705R. ISSN; 0008-5472, 
PUB . COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE : Engl i sh 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 199711 

ENTRY DATE: Entered STN: 19971224 

Last Updated on STN: 19971224 

Entered Medline: 19971110 
AB A vaccination strategy designed to enhance the immunogenicity of 

self -antigens that are overexpressed in tumor cells is to identify and 
slightly modify immunodominant epitopes that elicit T-cell responses. The 
resultant T cells, however, must maintain their ability to recognize the 
native configuration of the peptide-MHC interaction on the tumor cell 
target. We used a strategy to enhance the immunogenicity of a human CTL 
epitope directed against a human self -antigen, which involved the 
modification of individual amino acid residues predicted to interact with 
the T-cell receptor,- this strategy, moreover, required no prior knowledge 
of these actual specific interactions. Single amino acid substitutions 
were introduced to the CAP1 peptide (YLSGANLNL) , an immunogenic 
HLA-A2+ -binding peptide derived from human carcinoembryonic antigen (CEA). 
In this study, four amino acid residues that were predicted to potentially 
interact with the T-cell receptor of CAPl-specif ic CTLs were 
systematically replaced. Analogues were tested for binding to HLA-A2 and 
for recognition by an established CTL line directed against CAP1. This 
line was obtained from peripheral blood mononuclear cells from an HLA-A2+ 
individual vaccinated with a vaccinia-CEA recombinant. An analogue peptide 
was identified that was capable of sensitizing CAPl-specif ic CTLs 
10(2) -10(3) times more efficiently than the native CAP1 peptide. This 
enhanced recognition was shown not to be due to better binding to HLA-A2. 
Therefore, the analogue CAP1-6D (YLSGADLNL, Asn at position 6 
replaced by Asp) meets the criteria of a CTL enhancer agonist peptide. 
Both the CAP1-6D and the native CAP1 peptide were compared for the ability 
to generate specific CTL lines in vitro from unimmunized apparently 
healthy HLA-A2+ donors. Whereas CAP1 failed to generate CTLs from normal 
peripheral blood mononuclear cells, the agonist peptide was able to 
generate CD8+ CTL lines that recognized both the agonist and the native 
CAP1 sequence. Most importantly, these CTLs were capable of lysing human 
tumor cells endogenously expressing CEA. The use of enhancer agonist CTL 
peptides may thus represent a new efficient direction for immunotherapy 
protocols . 
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